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Objective 
• National Transport Commission (NTC) 
project: low-cost test for HV (heavy 
vehicle) air suspensions 
• Known vibration imparted to a HV wheel 
under test 
• Vibration from eccentric roller 
• HV wheel forces at the bearings of the 
roller measured 
• Damping of the HV suspension varied: 
o as new (control case) 
o worn to the point where flat spots were 
occurring on the tyres 
o (the HV industry advises that flat spots 
on tyres are indicative of worn shock 
absorbers) 
o no shock absorber 
• Test rig made from a modified HV brake 
tester (used) 
• Forces at the bearings of the roller 
provided indication of change of damper 
characteristics 
 
 
Figure 1 - Load cell under bearing 
 
Instrumentation 
• Load cells under the bearings on each 
end of the roller for  wheel forces - Figure 
1 
• Dynamic wheel force: the sum of the 
forces on the load cells 
• Signals from the load cells: recorded for 
10 s at 1.0 kHz 
Roller bed 
• Brake tester rollers and frame retained 
• 22 kW electric motor installed to drive a 
hydraulic pump and from that, a hydraulic 
motor 
 
Method 
• Test HV wheel excited by two flat areas 
machined into roller 
• Flat areas on roller: radial depth 4 mm 
(Figure 2) 
• The dynamic range of wheel force signals 
was derived 
• Two test speeds: 
o body bounce (1.7 Hz) 
o axle-hop (12 Hz) 
• Left wheel of the middle axle constrained 
using retaining frames and chained down 
 
 
Figure 2 - Test rig in pit 
 
 
Figure 3 - Test HV wheel rotating at speed 
 
 
 
 
Results 
• Sample of time series of wheel force 
signal: Figure 4 
• Maximum values for the three conditions 
of shock absorber health: Figure 5 and 
Figure 6 
 
 
Figure 4 - Time series of wheel forces, 
new shock absorber (example) 
 
• Wheel forces dynamic range proved to be 
conditional on damper health 
• Forces from a suspension with shock 
absorbers worn to the point where tyre 
wear was occurring: clearly 
distinguishable from forces for new or no 
dampers 
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Figure 5 - Wheel force range at body 
bounce for different shock absorber 
health conditions 
 
 
 
 
• Figure 5 and Figure 6 indicate: 
o range of axle-hop forces for no 
damper function approximately twice 
those for the case of new dampers 
o range of axle-hop forces with dampers 
worn to the point where tyre damage 
was apparent from visual inspection 
was approximately one-third greater 
than those for the new damper 
condition 
 
Max. dynamic wheel force range for 4 mm flat roller - fast speed
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Figure 6 - Wheel force range at axle hop 
for different damper health conditions 
 
Conclusions 
• “Proof-of-concept” experimental design 
• $AUD10,000 set-up costs 
• Cost of analysis per axle-group 
approximately $AUD100 
• Damper condition detectable using roller 
bed as designed 
• More work required to calibrate results to 
healthy and poor suspension states 
across the range of suspensions available 
in Australia 
• Should assist the NTC project 
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